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I. Real Party in Interest 

The real party in interest is Takahiro Saito, the inventor named in the subject 
application. 

n. Related Appeals and Interferences 

There are no related appeals and/or interferences. 

III. Status of the Claims 

A total of nine (9) claims 6-14 were presented during prosecution of this application. 
Claims 6-14 were rejected. Applicant appeals rejected claims 6-14. 

IV. Status of the Amendments 

Applicant filed a response after final rejection, without amending the claims and the 
specification, presenting a Declaration of the sole inventor and evidences to antedate the cited 
Ackley reference (US 6,375,075). 

The Examiner indicated that the Declaration and evidences will not be entered, but 
stated the request for reconsideration has been considered but does not place the application 
in condition for allowance because: 

(a) . "The affidavit provided has sufficient evidence to show conception as of the 
applicant's foreign filing date of November 28, 1997. However, in order to be acceptable to 
disqualify Ackley as a 102(e) reference, diligence must be shown from the date of conception 
to the filing date of the Ackley reference"; and 

(b) . "Furthermore, examiner respectfully submits that the Exhibit A (disclosure that 
was filed 28 November 1997 and published 18 June 1999) as provided by the applicant 
would now qualify as evidence of loss of right to a patent under 35 U.S.C. 102(d) and such a 
rejection will be made on appeal". 
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V. Summary of the Claimed Subject Matter 

The claimed invention relates to an information code comprising a plurality of bars 
shown on a product, following a predetermined pattern of arrangement according to a 
conventional black and white bar code structure. The bars include at least three types of bars 
in such a manner that each of the three types of the bars has a reflected wavelength 
characteristic different from that of other bars among the three types of the bars so that the 
reflected wavelength characteristic of the bars when combined forms a unit of displaying 
information. 



VI. Grounds of Rejection to Be Reviewed on Appeal 

A. Claims 6-8 were rejected under 35 U.S.C. 102(e) as being anticipated by Ackley et 
al. (US 6,375,075, hereinafter "Ackley"). 

B. Claims 9-14 were rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ackley in view of Yoshinaga (US 6,073,842, hereinafter "Yoshinaga"). 

C. Claims 6-14 were rejected under 35 U.S.C. 102(d) as anticipated by Japanese 
Unexamined Patent Publication No. 11-161757 (Japanese patent application No. 9- 
328040). 



VIL Arguments 

1. The related law 

35 U.S.C. 104 Invention made abroad. 

(a) IN GENERAL.— 

(1) PROCEEDINGS.— In proceedings in the Patent and Trademark Office, in the 
courts, and before any other competent authority, an applicant for a patent, or a patentee, may 
not establish a date of invention by reference to knowledge or use thereof, or other activity 
with respect thereto, in a foreign country other than a NAFTA country or a WTO member 
country, except as provided in sections 119 and 365 of this title. 

(2) RIGHTS. — If an invention was made by a person, civil or military — 

(A) while domiciled in the United States, and serving in any other country in 
connection with operations by or on behalf of the United States, 

(B) while domiciled in a NAFTA country and serving in another country in 
connection with operations by or on behalf of that NAFTA country, or 

(C) while domiciled in a WTO member country and serving in another country in 
connection with operations by or on behalf of that WTO member country, that person shall be 
entitled to the same rights of priority in the United States with respect to such invention as if 
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such invention had been made in the United States, that NAFTA country, or that WTO 
member country, as the case may be. 

(3) USE OF INFORMATION.— To the extent that any information in a NAFTA 
country or a WTO member country concerning knowledge, use, or other activity relevant to 
proving or disproving a date of invention has not been made available for use in a proceeding 
in the Patent and Trademark Office, a court, or any other competent authority to the same 
extent as such information could be made available in the United States, the Director, court, 
or such other authority shall draw appropriate inferences, or take other action permitted by 
statute, rule, or regulation, in favor of the party that requested the information in the 
proceeding. 

(b) DEFINITIONS.— As used in this section— 

(1) The term "NAFTA country" has the meaning given that term in section 2(4) of the 
North American Free Trade Agreement Implementation Act; and 

(2) The term "WTO member country" has the meaning given that term in section 2(10) 
of the Uruguay Round Agreements Act. 

(Amended Jan. 2, 1975, Public Law 93-596, sec. 1, 88 Stat. 1949; Nov. 14, 1975, Public 
Law 94-131, sec. 6, 89 Stat. 691; Nov. 8, 1984, Public Law 98-622, sec. 403(a), 98 Stat. 3392; 
Dec. 8, 1993, Public Law 103-182, sec. 331, 107 Stat. 2113; Dec. 8, 1994, Public Law 103- 
465, sec. 531(a), 108 Stat. 4982; Nov. 29, 1999, Public Law 106-113, sec. 1000(a)(9), 113 
Stat. 1501A-582 (S. 1948 sec. 4732(a)(10)(A)).) 



§ 1.131 Affidavit or declaration of prior invention. 

(a) When any claim of an application or a patent under reexamination is rejected, the 
inventor of the subject matter of the rejected claim, the owner of the patent under 
reexamination, or the party qualified under §§ 1.42, 1.43, or 1.47, may submit an appropriate 
oath or declaration to establish invention of the subject matter of the rejected claim prior to 
the effective date of the reference or activity on which the rejection is based. The effective 
date of a U.S. patent, 

U.S. patent application publication, or international application publication under PCT 
Article 21(2) is the earlier of its publication date or date that it is effective as a reference 
under 35 U.S.C. 102(e). Prior invention may not be established under this section in any 
country other than the United States, a NAFTA country, or a WTO member country. Prior 
invention may not be established under this section before December 8, 1993, in a NAFTA 
country other than the United States, or before January 1, 1996, in a WTO member country 
other than a NAFTA country. Prior invention may not be established under this section if 
either: 

(1) The rejection is based upon a U.S. patent or U.S. patent application publication of a 
pending or patented application to another or others which claims the same patentable 
invention as defined in § 41.203(a) of this title, in which case an applicant may suggest an 
interference pursuant to § 41.202(a) of this title; or 

(2) The rejection is based upon a statutory bar. 

(b) The showing of facts shall be such, in character and weight, as to establish 
reduction to practice prior to the effective date of the reference, or conception of the 
invention prior to the effective date of the reference coupled with due diligence from prior to 
said date to a subsequent reduction to practice or to the filing of the application. Original 
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exhibits of drawings or records, or photocopies thereof, must accompany and form part of the 
affidavit or declaration or their absence must be satisfactorily explained. 

[24 FR 10332, Dec. 22, 1959; 34 FR 18857, Nov. 26, 1969; para, (a), 48 FR 2713, Jan. 20, 
1983, effective Feb. 27, 1983; para, (a), 50 FR 9381, Mar. 7, 1985, effective May 8, 1985; 50 
FR 11366, Mar. 21, 1985; 53 FR 23733, June 23, 1988, effective Sept. 12, 1988; para, (a)(1) 
revised and para, (a)(2) added, 60 FR 21043, May 1, 1995, effective May 31, 1995; para, (a) 
revised, 61 FR 42790, Aug. 19, 1996, effective Sept. 23, 1996; heading and para, (a) revised, 
65 FR 54604, Sept. 8, 2000, effective Sept. 8, 2000; para, (a) revised, 65 FR 57024, Sept. 20, 
2000, effective Nov. 29, 2000; para, (a)(1) revised, 69 FR 49959, Aug. 12, 2004, effective 
Sept. 13, 2004; para, (b) revised, 69 FR 56481, Sept. 21, 2004, effective Oct. 21, 2004] 

2. Remarks 

A.Claims 6-8 were rejected under 35 U.S.C. 102(e) as being anticipated by Ackley et 
al. (US 6,375,075, hereinafter "Ackley"). 

Applicant traverses the rejection because the invention date of the claimed invention 
as established below antedates the 102(e) date of Ackley. 

US 6,375,075 to Ackley was filed on October 18, 1999 (102(e) date) in this country 
and issued on April 23, 2002. As stated in the attached Declaration of the sole inventor, 
Takahiro Saito, the claimed invention of the present application was described in Japanese 
patent application No. 9-328040, which was filed on November 28, 1997 by the same sole 
inventor, Takahiro Saito, and published on June 18, 1999 as Japanese unexamined patent 
publication No. 11-161757. The attached Exhibit A is a true copy of Japanese unexamined 
patent publication No. 11-161757. Also enclosed herewith a true English translation of 
Exhibit A (labeled as Exhibit B). The disclosure of Japanese patent application No. 9-328040 
fully supports all pending claims 6-14 of the present application. The above evidence shows 
that Takahiro Saito constructively reduced the claimed invention of the present application to 
practice on November 28, 1997 before the 102(e) date of Ackley. Therefore, the invention 
date of the present application antedates Ackley. Ackley should not be used as prior art of 
the claimed invention of the present application. 

The present application is a division of U.S. patent application No. 10/424,650 filed on 
April 25, 2003, which claims the priority benefit of U.S. patent application No. 09/729,414 filed 
on December 4, 2000, which in turn claims the priority benefit of U.S. provisional application 
No. 60/170,815 filed on December 15, 1999. A review of the files shows that pending claims 6- 
14 of the present application are fully supported by the provisional application No. 60/170,815. 
Japanese unexamined patent publication No. 11-161757 was published on June 18, 1999 



Attorney Docket No. EHAR0004-D2 5 



USSN 10/800,386 



within one year from the filing date of U.S. provisional application No. 60/170,815 and, thus, 
does not constitute a statutory bar to the present application under 35 U.S.C. 102(b). 



B. Claims 9-14 were rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ackley in view of Yoshinaga (US 6,073,842, hereinafter "Yoshinaga"). 

For the reasons discussed above, the Ackley reference should be remobved. Withdrawal 
of the rejection is requested. 

C. Claims 6-14 would be rejected under 35 U.S.C. 102(d) as anticipated by 
Japanese Unexamined Patent Publication No. 11-161757 (Japanese patent application No. 9- 
328040). 

In the Advisory Action of September 30, 2005, the Examiner indicated that Japanese 
patent application No. 9-328040 would qualify as evidence of loss of right to a patent under 
35 U.S.C. 102(d) and such a rejection will be made on appeal. 

However, Japanese patent application No. 9-328040 was not issued into a patent in 
Japan before the filing date of the provisional application No. 60/170,815 of which the present 
application claims the priority and, thus, does not constitute a statutory bar under 35 U.S.C. 
102(d). 



In view of the above discussion, Applicant believes that the rejections under 35 U.S.C. 
102 and 103 are in error, and respectfully requests the Board of Patent Appeals and 
Interferences to reverse the Examiner's rejections of the claims on appeal. 



Conclusion 



Respectfully submitted, 
J.C. PATENTS 





Jiawei Huang 
Registration No. 43,330 
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APPENDIX - CLAIMS ON APPEAL 

Claims 1-5 (canceled) 

6. (previously presented) An information code comprising a plurality of bars shown 
on a product, following a predetermined pattern of arrangement according to a conventional 
black and white bar code structure, said bars including at least three types of bars in such a 
manner that each of said three types of the bars has a reflected wavelength characteristic 
different from that of other bars among said three types of the bars so that said reflected 
wavelength characteristic of said bars when combined forms a unit of displaying information. 

7. (previously presented) An information code according to claim 6, wherein said 
three types of bars include a red bar, a green bar, and a blue bar. 

8. (previously presented) An information code according to claim 6, wherein said 
three types of bars include a white color bar and a black color bar and another bar with color 
selected from a color group consisting of red, blue, and green. 

9. (previously presented) An information code according to claim 6, wherein said 
conventional black and white bar code structure includes a JAN code consisting of 13 
modules, and each of the modules consists of 7 bars. 

10. (previously presented) An information code according to claim 6, wherein said 
conventional black and white bar code structure includes a standard ITF code. 
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11. (previously presented) An information code according to claim 6, wherein said 
conventional black and white bar code structure includes a NW-7 code. 

12. (previously presented) An information code according to claim 6, wherein said 
plurality of bars includes 13 modules, each of which consists of 7 bars and the color of said 
plurality of bars include black, white, a first color other than black and white, a second color 
other than black, white, and the first color, and a third color other than black, white, the first 
color, and the second color so that total 5 (7X13) different information items can be expressed. 

13. (previously presented) An information code comprising a plurality of bars printed 
on a product, following a predetermined pattern of arrangement defined by JAN code, said 
bars including conventional black and white bars and 3 types of bars in such a manner that 
each of said three types of the bars has a reflected wavelength characteristic different from 
that of other bars among said three types of the bars so that said reflected wavelength 
characteristic of said bars when combined with wavelength characteristics of said black and 
white bars forms a unit of displaying information. 

14. (previously presented) An information code comprising: 
thirteen modules, 

each of said modules consisting of 7 bars, according to a predetermined pattern of 
arrangement, 

wherein said thirteen modules including a black bar and a white bar and at least 
three types of other bars in such a manner that each of said three types of the bars has a 
reflected wavelength characteristic different from that of other bars among said three types of 
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the bars so that said reflected wavelength characteristic of said bars when combined forms a 
unit of displaying information, 

wherein said thirteen modules is formed to represent 13-digit numerals, in which, 

the first two digit numerals represent a national number, 

the next five digit numerals a manufacturer number, 

the following five digit numerals a commodity number, and 

the final-digit numeral is for use in checking, 

wherein said three types of bars include color bars having different colors other than 
black and white. 



1 
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[Title of Invnetion] INFORMATION CODE AND ITS READING DEVICE 
[Abstract] 

[Problem] 4 

To solve without increasing identification codes, a situation that display amounts of 
monochrome information codes such as a bar code are limited, and the number of information 
codes to be displayed in each display item and the number of display items are short. 
[Means by which the problem is solved] 

The information code is formed by arranging three or more types of display areas in 
a predetermined arrangement, the display areas being different in color (reflected or radiated 
wavelength characteristic), and the wavelength characteristics of the display areas in the 
arrangement are combined to form a nit for displaying information. 
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[Claims for the Invention] 

[Claim l] An information code formed by arranging three or more types of display 
areas in a predetermined arrangement, said display areas being different in reflected or 
radiated wavelength characteristic, wherein said wavelength characteristics of said 
display areas in said predetermined arrangement are combined to form a unit for 
displaying information. 

[Claim 2] An information code having a display pattern formed by arranging three or 
more types of display areas in the same arrangement as in one of information codes 
which are monochromatically displayed, said display areas being different in reflected 
or radiated wavelength characteristic, wherein said wavelength characteristics of said 
display areas in said arrangement are combined to form a unit for displaying 
information, and 

wherein said information code has a framework defining a relationship 
between a combination of said wavelength characteristics of said display areas in said 
arrangement and information items represented thereby, said framework being 
designed to include a framework for monochromatically displaying information, defined 
by said one of said information codes. 
[Claim 3] A reader for an information code comprising: 

a filter for separating reflected light or radiated light from said information 
code according to a difference in wavelength , said information code being formed by 
arranging three or more types of display areas in a predetermined arrangement, said 
display areas being different in reflected or radiated wavelength characteristic* 

a plurality of detectors for photo electrically converting light in every 
wavelength band separated by said filter* 

a plurality of determination circuits for determining whether an output from 
each of said detectors exceeds a predetermined determination level* and 

a decoder for decoding information displayed by said information code, based 
on a combination of said outputs from said determination circuits, and outputting said 
information decoded. 
[Claim 4] A reader for an information code comprising: 

a plurality of monochromatic light sources provided so as to correspond to said 
information code being formed by arranging three or more types of display areas in a 
predetermined arrangement, said display areas being different in reflected or radiated 
wavelength characteristic, and so as to correspond to said different wavelength 
characteristics of said display areas* 
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a driving circuit for light -emitting each said monochromatic light source by 
timesharing; 

a detector for photo electrically converting said reflected light or said radiated 
light from said information code,* 

a determination circuit for fetching an output from said detector at every 
wavelength component in synchronization with a driving signal from said driving 
circuit, determining whether said output at said every wavelength component exceeds a 
predetermined determination level, and further determining which wavelength 
component is included in said output, based on said determination; and 

a decoder for decoding information displayed by said information code, based 
on a combination of outputs from said determination circuit, indicative of respective 
colors, to thereby output a decoding result. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to an information code which displays 
information by combining a plurality of wavelength characteristics such as colors, and a 
reader for reading the same. 

[0002] 

[Prior Arts] 

Information codes such as barcodes which is simple in printing and easy in 
reading are in widespread use as an information display means for commodities and the 
like. 
[0003] 

The barcodes are classified into various types, such as the JAN code, the 
standard ITF, the CODE=138, the CODE=39, and the NW 7 code, which are displayed 
in respective specific forms. According to the display form of the JAN code which is in 
wide use, seven black and white bars are combined to form one module representative of 
one numeral, and the 13 modules thus formed are arranged to represent 13-digit 
numerals. In the 13-digit numerals, the first two-digit numerals represent a national 
number, the next five-digit numerals a manufacturer number, and the following 
five-digit numerals a commodity number, respectively, and the final-digit numeral is for 
use in checking. 
[0004] 

[Problems which the Invention Solves] 

In the JAN code, only the 13-digit numerals can be represented, and hence only 
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the five -digit numerals are allotted to display commodities. Therefore, in recent 
dayswhere, commodities have been classified into more various types and packaged in 
smaller quantities, registering new commodities requires deletion of old commodity 
registrations which are unnecessary any more because 5-digit number which is 
registered for commodities causes lack of registerable number. . 
[0005] 

Such lack of displayable information quantity becomes significant as the field 
in which the barcode is employed spreads. For instance, in a phone call statement of a 
telephone company, the lack of the displayable information quantity is tried to be 
augmented by printing both a long barcode which is increased in number of bars and a 
standard type barcode arranged in parallel. However, in this method of arranging a 
plurality of barcodes, the following problems can arise. That is, the barcodes can 
strongly oppress a display surface in which letters are printed, to thereby mar the 
appearance; a prolonged barcode is prone to be omitted when read by a hand scanner; 
and this method is available only if a large display space is secured. As a result, this 
method cannot be a radical solution to the problem. 
[0006] 

Further, a new usage of the barcode, such as in sales management and 
commodity management, has been considered by displaying, in one lump, a date of 
manufacture, a name of a manufacturer, a date of packing, and a shelf life. In this 
usage, when a purchaser of the commodity makes payment, these information items are 
read and recorded. However, insofar as a monochromatic barcode (which means a single 
color is used over a ground color, such as black and white, or red and white) is employed 
to display such a large quantity of information items, the display pattern can be 
unfavorably complicated and a barcode label can be upsized, whereby the resulting 
barcode is rendered impractical. 
[0007] 

Still further, another usage of the barcode, such as in manufacturing 
management site of industrial products, has been considered by not only applying 
simple information tags on component parts or products to be managed but also 
applying an information code which displays detailed information items, such as a 
production history and an inspection result, by means of information codes. This is for 
acquiring detailed information of the component parts or the products, on the 
manufacturing site or on the shipping site without inquiring to a control system using a 
host computer, etc. 
[0008] 
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However, in this usage as well, it has been difficult to create a practical system 
because of limit of the displayable information quantity assigned to the monochromatic 
information code. 
[0009] 

It is therefore an object of the present invention to provide an information code 
with which a quantity of information is increased without changing conventional 
display patterns so that the problems mentioned above can be solved. 
[0010] 

[Means by which the Problem is Solved] 

(1) The information code according to the present invention is formed by arranging 
three or more types of display areas in a predetermined arrangement, the display areas 
being different in reflected or radiated wavelength characteristic, wherein the 
wavelength characteristics of the display areas in the predetermined arrangement are 
combined to form a unit for displaying information. 

[0011] 

Herein, the terms "being different in reflected or radiated wavelength 
characteristic" means that the display areas in the predetermined arrangement to form 
the information code are different in color, and that when the information code is 
formed into a stealth code using fluorescent materials, the fluorescent materials printed 
in the display areas are different in emitted wavelength. Further, the terms "three or 
more types of display areas (are) different in reflected or emitted wavelength 
characteristic" means that three or more types of display areas with respectively 
different wavelength characteristics are provided. If the display areas which are 
different in size and shape are used, the number of types of the display areas is equal to 
the number of combination between the sizes and the shapes. 
[0012] 

A quantity of information which can be displayed by this information code is 
equal to the value which is calculated by powering a number of kind of display area with 
a number of lined display area. Therefore, huge amount of information can be 
displayed compared to the monochromatic information code. 
[0013] 

(2) When the information code according to the present invention is intended to be 
used by replacing an existing monochromatic information code, it is difficult to smoothly 
switch to the information code of the present invention if the number of companies 
adopting the existing information code is extremely large. 

[0014] 
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To deal with this smooth switching, the present invention provides the 
following information code which can coexist with the other monochromatic information 
code. 
[0015] 

That is, the present invention provides the information code having a display 
pattern formed by arranging three or more types of diplay areas in the same 
arrangement as in one of existing information codes which are monochromatically 
displayed, the diplay areas being different in reflected or radiated wavelength 
characteristics, wherein the wavelength characteristics of the display areas in the 
arrangement are combined to form a unit for displaying information, characterized in 
that the information code has a framework defining a relation. 
[0016] 

In this information code, since an amount of information which is designated to 
a framework of a monochromatic information display is small compared to the overall 
displayable amount, the existing information code can be smoothly switched to the 
information code of the present invention without losing characteristic of the present 
invention that amount of displayed information can be increased. 
[0017] 

(3) Unlike the monochromatic information code, the above described information 
code of the present invention is formed by the three or more types of display areas which 
are respectively different in reflected or radiated wavelength characteristic, and 
therefore it is necessary to discriminate the difference when reading. 
[0018] 

A reader for the information code includes two types thereof, i.e. (a) a reader 
using white light as a light source, and (b) a reader using monochromatic light such as a 
laser source. 
[0019] 

(a) The reader using the white light as the light source, for reading the 
information code is comprised of a filter for separating reflected light or radiated light 
from the information code according to a difference in wavelength band which is in use, 
the information code being formed by arranging three or more types of display areas in 
a predetermined arrangement, the display areas being different in reflected or emitted 
wavelength characteristic, a plurality of detectors for photo-electrically converting 
light in every wavelength band separated by the filter, a plurality of determination 
circuits for determining whether an output from each of the detectors exceeds a 
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predetermined determination level, and a decoder for decoding information displayed by 
the information code, based on a combination of the outputs from the determination 
circuits, and outputting the information decoded. 
[0020] 

(b) The reader using the monochromatic light sources such as the laser light, for 
reading the information code is comprised of a plurality of monochromatic light sources 
provided so as to correspond to the information code being formed by arranging three or 
more types of display areas in a predetermined arrangement, the display areas being 
different in reflected or radiated wavelength characteristic, and so as to correspond to 
the different wavelength characteristics of the display areas, a driving circuit for 
light-emitting the monochromatic light source by timesharing, a detector for 
photo-electrically converting the reflected light or the radiated light from the 
information code, 

a determination circuit for fetching an output from the detector at every 
wavelength component in synchronization with a driving signal from the driving circuit, 
determining whether the output at the every wavelength component exceeds a 
predetermined determination level, and further determining which wavelength 
component is included in the output, based on the determination, and a decoder for 
decoding information displayed by the information code, based on a combination of 
outputs from the determination circuit, indicative of respective colors of emitted light, to 
thereby output a decoding result. 
[0021] 

[Mode for Carrying Out the Invention] 

Referring first to Fig. 1, there is illustrated an information code 1 according to 
an embodiment of the invention, which is displayed in the same pattern as in the JAN 
code. In this information code, colors used for coating each bar are red, green, and blue 
which are the three primary colors of light in addition to black and white. Therefore, a 
single bar can represent five types of information items. (In regard of this point, a bar 
with wider width as viewed in the figure is formed by a plurality of consecutive bars 
with the same color.) The information code represents information by combining these 
colors, and therefore it can propose 5 (7xl3) =4.03897 x 10 63 items of information, and 
therefore the information quantity proposed by the information code of the invention ia 
1.63133 x 10 36 times the information quantity of the conventional monochromatic JAN 
code which proposes 2 (7xl3) =2.47588 x 10 27 items of information. 

[0022] 

Accordingly, the displayable information quantity extremely increases in 
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comparison with the conventional barcode, leading to an increased number of 
displayable items by the information code, whereby more display digits can be allotted 
to each item. 
[0023] 

This advantage will be described by taking for example an information code 
attached to commodities in a supermarket, in a more specific manner. By employing 
the information code of the invention, items such as a manufacture date, a packing date, 
a name of a manufacturer can be newly added to the information, to thereby improve 
control efficiency. In addition, the number of registered commodities can be increased, 
whereby chores of deleting registration of commodities which the supermarket has not 
dealt in can be dispensed with even when new commodities are registered. 
[0024] 

Next, the arrangement of a reader for the information code according to the 
invention will be described hereinbelow. Fig. 2 shows an example of the reader using a 
white light source, in which reference numerals 2, 3, and 4 designate a white light 
source, a projecting optical system for gathering light emitted from the white light 
source on the information code 1, and a receiving optical system for forming image of 
light radiated or reflected from the information code 1. Further, reference numeral 5 
designates a set of filters for separating fight radiated or reflected from the information 
code 1 at every wavelength component, which consist, in the illustrated example, for 
instance, of a dichroic mirror 5R for reflecting red light and allowing light other than 
the red light to pass through, a dichroic mirror 5 G for reflecting green light and 
allowing fight other than the green light to pass through, and an ordinary reflector 5B 
for reflecting remaining blue light. Reference numerals 6R, 6G, and 6B designate 
detectors for red, green, and blue colors, respectively, each formed, e.g. by a photo diode 
or the like when reading is carried out by scanning the barcode or alternatively formed 
by a CCD sensor or the like when the reading is carried out by touching the barcode. 
Reference numerals 7R, 7G, 7B designate amplifiers provided so as to correspond to the 
detectors for the respective colors, and reference numerals 8R, 8G, 8B designate 
determination circuits for the respective colors which each compares an output from 
each amplifier 7R, 7G, 7B with a predetermined reference level, to thereby determine 
which of the color detection signals (red, green, and blue) is included in the output. 
Reference numeral 9 designates a decoder for determining the color of each bar by using 
a predetermined timing signal, and for decoding the displayed information according to 
the predetermined relationship between the arrangement of the bar colors and the 
information items, followed by outputting the thus decoded information. 
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[0025] 

In regard of this point, the timing signal is generated based on a time period 
required for measuring the width of the bar as a reference value, which is measured, e.g. 
by a clock signal. 
[0026] 

In addition, although the outputs from the determination circuits 8R, 8G, 8B 
include only three types of signals, i.e. R, G, and B detection signals, the bar colors 
include black and white in addition to these colors. Therefore, as shown in Fig. 3, the 
decoder 9 determines that the output signal represents white when all the three 
detection signals are present, whereas it determines that the output signal represents 
black when all the three types of signals are absent. When the red, green, or blue color 
is determined, the R, G, or B detection signal is used on condition that white color is not 
determined. 
[0027] 

Then, a predetermined operating process is executed based on the information 
displayed by the information code decoded and output by the decoder 9, and the decoded 
information is output onto a display or paper, followed by recording, etc. of the 
information into an administrative computer. 
[0028] 

Fig.4 shows a reader according to another embodiment of the invention, in 
which the information code is read by using a plurality of monochromatic light sources, 
such as laser sources including laser scanners and hologram scanners. In this 
embodiment, the laser sources are used corresponding to colors used in the information 
code, such that the laser sources emit light by timesharing. 
[0029] 

In Fig. 4 reference, reference numerals 11R, 11G, 11B designate 
monochromatic light sources, such as laser sources emitting light with red, green, and 
blue colors, respectively, and reference numeral 12 a driving circuit for light-emitting 
each laser source by timesharing. Reference numerals 13R, 13G, 13B designate 
projecting optical systems for introducing light emitted from the laser sources to the 
information code 1, reference numeral 14 a receiving optical system for receiving light 
reflected by the information code 1, reference numeral 15 a detector formed by a photo 
diode or the like, for photo -electrically converting the light transmitted through the 
receiving optical system 14, and reference numeral 16 an amplifier for amplifying a 
photo-electrically converted output, respectively. Reference numeral 17 designates a 
determination circuit for fetching an output from the amplifier 16 at every wavelength 
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component in synchronization with a driving signal from the driving circuit 12, 
determining whether or not the output at every wavelength component exceeds a 
predetermined determination level, and further determining which wavelength band 
component is included in the output. Reference numeral 18 designates a decoder 
which outputs a digital signal by decoding information displayed by the information 
code, based on a combination of results of the determination by the determination 
circuit. The recognition of each bar by using the decoder with reference to the timing 
signal, determination of white and black, and outputting process of the decoder is 
carried out in the same matter as in the embodiment shown in Fig. 2. 
[0030] 

The monochromatic light source for use in the above described timesharing 
method is not limited to the laser source. For example, it is possible to use 
light-emitting diodes of three colors (R, G, and B) in place of the laser sources. The 
timesharing method is advantageous in that a light receiver, such as a photo diode or a 
CCD sensor, and a processing circuit for processing an output therefrom can be shared, 
and accordingly the plurality of filters and light receivers are not required unlike a case 
where white light source is used, which leads to simplified construction of the light 
receiving side of the reader. 
[0031] 

Next, description will be made of a case where the information code according 
to the invention is employed in the sales site where the monochromatic information code 
is actually used. 
[0032] 

When the information code of the invention is employed in order to cope with 
the lack of information quantity displayed by the conventional information code, it is 
impossible to cope with the information code displayed by the plurality of colors of the 
invention in a display manner. For example, the number of bars for use in 
representing a single-digit numeral is different. Therefore, it is necessary to 
discriminate the difference when reading. 
[0033] 

In this case, to read both the conventionally used monochromatic information 
code an newly employed information code applied on the commodities, etc., reading 
means can be doubly provided. In this case, however, the reader becomes complicated, 
resulting in hiked costs. 
[0034] 

To eliminate the inconvenience, the information code according to the invention 
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is designed to be the same in display pattern as the other monochromatic barcode, and 
at the same time a framework defining the relationships between the combination of the 
display areas of the information code of the information and the represented 
information items is designed to include a framework for monochromatically displaying 
information, according to the other information code. By this designing, switching 
from the monochromatic barcode to the color barcode can be facilitated without hiked 
costs of the reader. 
[0035] 

More specifically, as shown in Fig. 1, for instance, the information code of the 
invention is formed by bars of five colors, i.e. white, black, red, green, and blue in the 
same pattern as in the JAN code, and out of the information code in the display pattern 
formed by the combination of the colored bars, black and white bars alone are used as 
the barcode of the JAN code as they are. The conventional monochromatic JAN code is 
different from the information code displayed by the plurality of colors of the invention 
in a display manner. For example, the number of bars for use in representing a 
single-digit numeral is different. Therefore, it is necessary to discriminate the 
difference when reading. 
[0036] 

A process for reading either the conventional monochromatic barcode or the 
color barcode of the invention is described in Fig. 5 for instance. This process will be 
described as part of the process executed by the determination circuit 17 and the 
decoder 18 of the reader shown in Fig. 4. First, a light receiving signal output from the 
amplifier 16 is processed based on a timesharing signal from the driving circuit 12 and 
the predetermined timing signal, to thereby determine whether or not each bar includes 
any of the three colors of R, G, and B. Next, it is determined whether the color of each 
bar is white, black, red, green, or blue, based on the principle described hereinbefore 
with reference to Fig. 3. Then, it is determined whether or not all the bars or the bars 
in a specific range assume white or black, and based on a result of the determination, it 
is further determined whether or not the conventional JAN code is used. If the bars 
are displayed by the conventional JAN code, a JAN code interpretation table is referred 
to, whereas if they are displayed by the information code of the invention, an 
information code interpretation table of the invention is referred to. Then, data 
represented by the bar code are decoded, followed by outputting digital data. In regard 
of this point, the determination as to whether the conventional JAN code is employed 
may be carried out to the entire information code or alternatively to each information 
unit, such as a commodity code out of the entire information code. 
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[0037] 

The above description has been made of the information code having the same 
display pattern as in the JAN code, but this is hot limitative. Alternatively, the 
information code of the present invention can be applicable to barcodes having the other 
display forms, such as the standard ITF, the CODE=138, the CODE=39, and the NW-7 
code, as well. For example, the standard ITF and the CODE=138 are the forms in 
which the number of the barcodes are reduced by combining bars with different widths. 
Therefore, when colors of the information code of the invention are combined with these 
bars, the number of information items represented by a single bar is as many as (the 
number of width types) X (the number of colors), and therefore the effect of the present 
invention can be further enhanced. 
[0038] 

Further, the present invention is also applicable to a two-dimensional code and 
a stealth code. 
[0039] 

The two-dimensional code is for displaying information by combining 
two-dimensionally arranged display areas (minimum display units coated with black or 
white), which includes the well-known PDF417, Carra code, etc. According to the 
invention, this two-dimensional code is formed by the three or more display areas which 
are different in reflected or radiated wavelength characteristic, and the wavelength 
characteristics of the respective display areas in the two-dimensional arrangement are 
combined to represent a unit for displaying information. 
[0040] 

In this case, the increased quantity of the displayable information brought 
about by multi-coloring according to the invention is displayed in the two dimensional 
code having a large number of arrangements of the display areas. As a result, the 
quantity of displayable information can be especially increased. 
[0041] 

In the stealth code, the information code is printed by using pale transparent 
ink containing a fluorescent material, and when the information code is irradiated by 
excitation beams such as infrared rays, light radiated from the fluorescent material is 
detected, to thereby carry out reading. The stealth code is rendered invisible with 
naked eyes, and therefore it is excellent in security and designing. 
[0042] 

In implementation of the information code of the invention in the stealth code, 
a plurality of types of fluorescent materials which radiates light with different 
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wavelengths are provided, and the display areas are coated with inks containing the 
fluorescent materials, followed by printing the information code. For example, red, 
green, and blue are displayed by coating the areas with the inks containing the 
fluorescent materials radiating light of the respective colors, white is displayed by an 
ink containing a mixture of the above three fluorescent materials, and black is 
displayed by not coating the area. 
[0043] 

Reading is carried out in the following manner: That is, infrared rays or the 
like for exciting the fluorescent materials are applied to the fluorescent materials, to 
radiate beams of the respective colors, and the thus radiated beams with different 
wavelengths are read by the reader formed by combining the filter and the detector, as 
shown in Fig. 2, at every wavelength. In this reading system, the fluorescent material 
may be one which radiates not visible rays but invisible rays such as infrared rays. 

[0044] 

In the above embodiments, colors (reflected or radiated wavelength 
characteristics) employed in the information code of the invention are red, green, and 
blue, in addition to black and white, but this is not limitative. Alternatively, the colors 
may be cyan (C), magenta (M), and yellow (Y), or the other combination of colors. 
Further, the number of the colors can be increased by employing neutral colors between 
these employed colors, which further increases the number of displayable information 
items. 
[0045] 

If more than three kinds of display area which have different reflected or 
radiated wavelength characteristics are used, increasing effect of the number of 
displayable information of the present invention can be obtained. If more than three 
kinds are used, it becomes sufficient. As the number of colors is increased , the effect 
extremely increases. However, a too large number of the colors requires a reader with 
higher accuracy, which imposes high costs. The suitable number of colors with which 
satisfactory effect of the invention is achieved an at the same time manufacturing costs 
can be suppressed low is five, under current circumstances, i.e. three colors of red, green, 
and blue or cyan, magenta, and yellow, in addition to black and white. 
[0046] 

[Effect of the invention] 

By applying this invention, a quantity of information which can be displayed by 
the information code is increased exponentially because a displaying area constituting 
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an information code is separated into more than three colors, (reflected or radiated 
wavelength characteristics) Therefore, it solves the problem of lack a quantity of 
display of conventional information codes, and an information code can be utilized in 
new ways by ability of the present invention to display huge amount of information. 
[Brief Description of the Drawings] 

[Fig.l] A view showing an example of an information code formed in the same display 
pattern as in a conventional monochromatic barcode. 

[Fig.2] A block diagram showing the arrangement of an information code reader using 
a white light source, according to the present invention. 

[Fig.3] A timing chart which explains a manner of black and white indication signals 
based on three (R, G, and B) detection signals. 

[Fig.4] A block diagram showing information code reader using a monochromatic light 
source in a manner of emitting the light by timesharing, according to the present 
invention. 

[Fig.5] A flowchart showing a process for determining a color, which is executed by a 
decoder of the reader, based on a result of determination by a determination circuit. 
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